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Abstract : In order to analyze the fuel consumption of eco-friendly ships promoting ammonia fuel, which
is currently being developed due to increasing international demand for alternatives of environmental
pollution causing ships, a modeling of fuel consumption analysis has been analyzed in this study.
Modeling of fuel consumption analysis has been applied to a pre-existing ammonia transporting ship to
figure out HFO consumption according to engine output. The applied ship, a 16,080 kW class model
crossing the United States and Europe, showed a fuel consumption of 2,714 kg/h at 100% load. In the
meantime, ammonia fuel conversion rate of 2.2 was applied to confirm the maximum fuel amount of
5,909 kg/h and the consumption per output of 368.9 g/kWh based on the same engine power. Moreover,
an additional analysis of the fuel consumption and storage capacity regarding the operating speed and
route were analyzed. In the case of the load change rate of the diesel engine applied to the ammonia
engine, the smallest SFOC of 360.0 g/kWh at 75% of the load was shown and the fuel consumption was
about 4,336.9 kg/h. In the case of the route from the US to UK, with 30% portion of maximum load
applied, fuel consumption of 1,837,000 kg/h and volume of 2,816.6 m’ were required for the fuel
consumption analysis. Results of this study will be used for further fuel consumption analysis of
operational characteristics in the future.
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Fig. 1 Ship fuel composition
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speed characteristics
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Table 1 Output and specifications by engine type

Fuel
Engine Power | Speed | SFOC | Consum
Type (kW] | [rpm] | [g/kWh] | -ption
[kg/h]

6S30ME | 3,840 195 176 675
6S40ME | 6,810 146 174 1,185
6SS0ME | 9,960 127 170 1,693
7S50ME | 11,620 | 127 179 2,080
7S60ME | 16,660 | 105 169 2,815
7S70ME | 22,890 91 169 3,868
SSOOME | 29,050 84 166 4,822
6S90OME | 34,860 84 166 5,786
7S90OME | 40,670 84 166 6,751
8S90ME | 46,480 84 166 7,716
9S90ME | 52,290 84 166 8,680
10S90ME | 58,100 84 166 9,645
11S90ME | 63,910 84 166 10,609
12S90ME | 69,720 84 166 11,573
14S90ME | 81,340 84 166 13,502
*Source : MAN B&W CEAS Engine Calculation
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Fig. 4 Fuel Consumption according to engine load
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Table 2 Specific design data of the Fuel Supply

System
Contents Value
Tank Temperature (C) -10
Tank Pressure (kPa) 300
Low pressure Pump outlet pressure 2,700
(kPa)
High pressure Pump outlet pressure 8,100
(kPa)
Engine inlet Temperature (C) 37
Engine outlet Temperature (C) 60
Cooling water Temperature (C) 35
Cooling water / Glycol 50 / 50
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Table 3 Characteristics and operational characteristics

Ship model CFLIP PER GAS Quantum GAS Star SAKURA GAS
reeport
Engine Builder MAN B&W HYUNDAI HYUNDAI MITSUBISHI
Engine Power (kW) 16,080 9,480 12,600 13,000
Engine Cylinders 6 5 6 7
Engine RPM 105 127 92 100
Max Sailing Speed (kn) 14.0 12.5 14.5 16.5
Departure port Quintana(US) Halida(India) Das island(UAE) | Greens port(US)
Arrival port Immingham(UK) Ulsan(Korea) Shangdong(China) Binhai(China)
Shipping distance (km) 9,659 9,545 10,005 22,010
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